The study has investigated the annual variation of the dry and wet depositions of polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) among different kinds of areas. A commercial suburban area, an industrial urban area, a coastal rural area and an agricultural rural area were chosen to measure the PCDD/F depositions in each season. The mean TEQ concentration, dry deposition flux and wet deposition in the industrial urban area all had the highest values, at 0.0958 pg I-TEQ/Nm 3 , 29.1 pg I-TEQ/m 2 -d and 47.8 pg/L, respectively. Additionally, the annual total deposition flux of PCDD/Fs in the commercial, industrial, coastal and agricultural areas was 168, 310, 135 and 115 ng/m 2 -year, respectively. The seasonal change of PCDD/Fs in air could be affected by heating and temperature inversion in winter or photodegradation and OH radical reaction in summer. The various homologue profiles of PCDD/Fs probably affect the distribution in environmental sinks, such as sediments or the living organisms in rivers or seas. Additionally, the results of statistical analysis indicated that PCDD I-TEQ dry deposition flux (ng I-TEQ/m 2 -month) was negatively correlated with the ambient temperature (r = -0.843) for the agricultural rural area, possibly due to vapor pressure (temperature-dependent) effect on the gas/particle PCDD/F partitioning. Furthermore, the PCDD/F concentration of wet deposition flux (ng I-TEQ/m 2 -month) was positively correlated with the monthly rainfall (r = 0.826-0.988) at the four sampling areas.
INTRODUCTION
Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) have received a lot of attention in Taiwan, not only for their adverse health effects, but also for the wide distribution of PCDD/Fs in the atmosphere (Kao et al., 2006; Lee et al., 2008; Lee et al., 2009) . Municipal solid waste incinerators are widely regarded as the major source of PCDD/F emissions to the atmosphere (H. -Jones et al., 1993; Addink and Altwicker, 2001 ). However, the situation is different in Taiwan, because sintering plants contribute the largest amounts Chen, 2004; Shih et al., 2009) . PCDD/Fs exist in the atmosphere as gases and bound to particles. They are emitted into the atmosphere in trace amounts, and can be transported long distances before they are deposited Zhang et al., 2009 ). This will result in widespread dispersal through environment and initiate the air-deposition-soil/water-food chain-wildlife human exposure cycle (Lohmann and Jones, 1998; Hu et al., 2009) .
For the reference year of 2006 in Taiwan, the total release of PCDD/Fs to air was 85.6 g I-TEQ/yr (EPA, 2008) . Atmospheric depositional processes play a key role in the transport and fate of persistent organic pollutants (POPs) at the regional and global scales (Jurado et al., 2004) , and PCDD/Fs gas-particle partitioning will influence the deposition processes (Oh et al., 2001) . The distribution of PCDD/Fs between the gas-particle phases determines their fate: OH-radical reactions are thought to occur mostly in the gaseous phase, while particulate-bound compounds have, in general, shorter residence times in the atmosphere (Lohmann et al., 2007) .
Deposition of PCDD/Fs is divided into dry deposition (gaseous, particulate) and wet deposition. The former is an adsorption at the air-surface interface, when an airborne particle comes into contact with a surface. The latter is the removal of atmospheric particles by precipitation (rain and cloud droplets) (Lohmann and Jones, 1998) . Dry deposition is generally dominated by higher chlorinated congeners, especially OCDD (Lohmann and Jones, 1998) . Furthermore, wet deposition is the major pathway of the higher chlorinated PCDD/Fs to a bare soil (Schröder et al., 1997) .
In this study, dry and wet depositions of PCDD/Fs in the ambient air near a commercial suburban area, an industrial area, a coastal rural area, and an agricultural rural area were sampled seasonally to compare the variation of PCDD/F depositions by diverse human activities. Furthermore, the effects of various meteorological parameters on the dry and wet deposition of PCDD/Fs were evaluated by statistical analysis.
METHODs

Sampling Sites
Fig . 1 shows the variation of PCDD/F concentrations among a commercial suburban area (C), an industrial area (I), a coastal rural area (S), and an agricultural rural area (A). Site C is located at the suburb of Taipei, surrounded by hills and trees. Site I is setup at industrial park in Chungli city with population of 380,000. Site S is at the coastal area in Chunan township with population of 70,000 and site A is situated in the agricultural plain of Yongkang city with population of 220,000. Sampling sites around these areas were allocated by the results of the Industrial Source Short Term model (ISCST), and four samples per season in each area were taken in 2006. A total of sixty-four ambient air samples were collected seasonally by using a PS-1 sampler (Graseby Andersen, GA) according to the revised EPA Reference Method T09A. The sampling flow rate was specified at ~0.225 m 3 /min, and each sample was collected continuously on three consecutive days. The PS-1 sampler was equipped with a quartz fiber filter for sampling particlephase PCDD/Fs, followed by a glass cartridge packed with PUF and XAD-2 for sampling the gas-phase PCDD/Fs. A known amount of surrogate standard was spiked in the glass cartridge in the laboratory before sampling. To ensure that the collected samples were free of contamination, one field blank was always taken with each sampling. Once the ambient air sampling was completed, the samples were brought back to the laboratory under refrigeration with temperature less than 10°C. Sampling meteorological information was showed in Table 1 .
Analysis of PCDD/Fs
Analysis of ambient air samples for PCDD/Fs was performed according to the US EPA Reference Method TO9A. All chemical analyses were measured in the Super Micro Mass Research and Technology Centre of the Cheng Shiu Institute of Technology. This facility was the first certified lab by the Taiwan EPA to analyze PCDD/Fs in Taiwan, and it has passed international intercalibration standards test on PCDD/Fs in fly ash, sediment, mother's milk, human blood, and cod liver. Each sample was spiked with a known amount of the internal standard. After being extracted for 24 h, the extract was concentrated, treated with concentrated sulfuric acid, and then subjected to a series of sample cleanup and fractionation procedures. Sample cleanup was done using an acidic silica-gel column, an alumina column, and an activated carbon column. Consequently, the elute was concentrated to around 1 mL and then transferred to a vial, further concentrated to neardryness with a nitrogen stream. Before analyzing PCDD/Fs, the standard solution was added into the sample to ensure recovery during the analysis process (Shih et al., 2006a) . High-resolution gas chromatographs/high-resolution mass spectrometers (HRGC/HRMS) were used for PCDD/F analysis. The HRGC (Hewlett-Packard 6970 Series gas, CA) was equipped with a DB-5 fused silica capillary column (L = 60 m, ID = 0.25 mm, film thickness = 0.25 µm) (J&W Scientific, CA) with a splitless injection, while the HRMS (Micromass Autospec Ultima, Manchester, UK) had a positive electron impact (EI+) source. The analyzer mode of the selected ion monitoring was used with the resolving power set at 10,000. The electron energy and source temperature were specified at 35 eV and 250°C, respectively. The oven temperature program was set as follows: initially at 150°C (held for 1 min), then increased by 30°C/min to 220°C (held for 12 min), and finally increased by 1.5 °C/min to 310°C (held for 20 min). Helium was used as the carrier gas. The protocol for quality analysis/quality control was strictly followed (Wang and Lee, 2010) . The recovery efficiency of knownaddition analysis ranged from 75% to 118%. The MDLs ranged from 0.0001 to 0.0035 ng/Nm 3 .
Particle and Gas Partition of PCDD/Fs
Particle and Gas concentration was calculated by gas/particle partitioning multiplying total PCDD/Fs concentrations. Gas/particle partitioning was calculated by partitioning constant as follows (Pankow, 1991 (Pankow, , 1994 Pankow and Bidleman, 1992) : P referred to our group data by Chao (Chao et al., 2004) . 0 L P was calculated as follows (Hung et al., 2002) 
RI: gas chromatographic retention indexes, GC-RI, referred to Donnelly and Hale (Hale et al., 1985; Donnelly et al., 1987) , T: ambient temperature (K).
In the previous study, Chao did find subcooled liquid vapor pressure ( 0 L P )-based model to be excellent descriptors for the gas-particle partitioning of PCDD/Fs (Chao et al., 2004) . This model led to the well estimation of C p , C g and increased the reliability of calculation for PCDD/F deposition fluxes.
Dry and Wet Deposition Process of PCDD/Fs
The dry deposition flux of PCDD/Fs in the atmosphere is a combination of both gas-phase and the particle-phase fluxes, which is given by
F T : the summation of PCDD/F deposition fluxes from both gas and particle phases, F g : the PCDD/F deposition flux contributed by the gas phase, F p : the PCDD/F deposition flux contributed by the particle phase,
C T : the measured concentration of total PCDD/Fs in the ambient air, V d,T : the dry deposition velocity of total PCDD/Fs, C g : the calculated concentration of PCDD/Fs in the gas phase, V d,g : the dry deposition velocity of the gas-phase PCDD/Fs, C p : the calculated concentration of PCDD/Fs in the particle phase, V d,p : the dry deposition velocity of the particle-phase PCDD/Fs. The dry deposition velocity of total PCDD/Fs in spring, summer, autumn, and winter were 0.45, 0.52, 0.32 and 0.39 cm/s, respectively (Shih et al., 2006a) . Dry deposition velocity of gas-phase PCDD/Fs is mainly by diffusion, and because of a lack of measured data for PCDD/Fs, a selected value (0.010 cm/s) of gas-phase polycyclic aromatic hydrocarbon (PAH) dry deposition velocity, V d,g proposed by Sheu and used by Lee (Lee et al., 1996) , is also used here to calculate the PCDD/F dry deposition flux contributed by its gas phase.
The wet deposition flux of PCDD/Fs is a combination of both vapor dissolution into rain and the removal of suspended particulates by precipitation. The gas scavenging ratio, S g , can be estimated by
S g : the gas scavenging ratio of PCDD/Fs (dimensionless), R: the universal gas constant (82.06 × 10 -6 m 3 atm/mol K), T: ambient temperature (K), H: Henry constant (m 3 atm/mol).
C rain , dis : the dissolved-phase concentration of PCDD/Fs in the raindrop, C g : the concentration of PCDD/Fs in the gas phase. The particle scavenging ratio, S p , on the other hand, can be calculated by S p = C rain,particle /C p (9) S p : the particle scavenging ratio of PCDD/Fs (dimensionless), C rain,particle : the particle-phase concentration of PCDD/Fs in the raindrop, C p : the concentration of PCDD/Fs in the particle phase. Total scavenging of precipitation (S tot ) is the sum of gas and particle scavenging, which can be calculated by
S tot : the total scavenging ratio of PCDD/Fs (dimensionless), Φ: the fraction of PCDD/Fs bound to particles. Due to the lack of real measured data for the particle scavenging ratios of PCDD/Fs, the values used in this study were referenced to those in Eitzer and Hites' work (Eitzer and Hites, 1989) .
RESULTS AND DISCUSSION
PCDD/F Concentration in Different Area
The mean PCDD/F concentrations in the atmosphere at different areas are shown in Table 2 . The mean TEQ concentration for the commercial suburb, industrial urban, coastal rural and agricultural rural areas was 0.0389, 0.0958, 0.0329 and 0.0369 pg I-TEQ/Nm 3 , respectively. It is thus obvious that the mean PCDD/F concentration in the industrial urban area was much higher than those in other areas. It was apparently indicated the high concentration was correlated with the industrial activities. As showed in Eduljee and Dyke's study, industrial processes contributed 535-955 g I-TEQ/yr of PCDD/Fs, which was approximately 90% of the total PCDD/Fs inventory in UK. This also demonstrated that the PCDD/F concentration was highly influenced by local industrial activities (Eduljee and Dyke, 1996) . These results are comparable to those in the EPA's report which surveyed 80 ambient PCDD/F samples in Taiwan (EPA, 2002a) . The mean concentration was 0.105 pg I-TEQ/Nm 3 in southern Taiwan, and 0.038 pg I-TEQ/Nm 3 in northern Taiwan. The mean TEQ concentrations at each of these areas was much lower than the air quality standard in Japan (0.6 pg I-TEQ/Nm 3 ) (EPA, 2002b) . The seasonal distribution in Table  2 shows that the highest and lowest concentrations occurred in winter and spring, respectively, in the commercial, industrial and coastal areas. However, the pattern was a little different for the I-TEQ concentration distribution, for which the highest level occurred in summer in the industrial area. In contrast, the pattern was totally different in the agricultural area, where the PCDD/F and I-TEQ concentrations were both highest in spring and lowest in summer. The data of wind rose shows that the wind direction in spring at agricultural area was mostly from the south, a highly populated commercial urban area, which can be expected to have contributed lots of PCDD/Fs from heavily loaded transportation. This possibly explained the higher PCDD/Fs concentration in the agricultural area in spring. Fig. 2 shows the seasonal congener profiles of PCDD/Fs in the atmosphere at different areas. The major congeners were OCDD, OCDF, 1,2,3,4,6,7,8-HpCDF and 1,2,3,4,6,7,8-HpCDD and these are all highly chlorinated PCDD/Fs. Furthermore, the chlorine-substituted profiles of PCDD/Fs in the four sampling areas all show that OCDD, HpCDF and OCDF were the three dominant chlorine-substituted PCDD/Fs and account for more than 56% of total PCDD/F concentration. The congener profile for the commercial area in summer is similar to that found in Shih's study in winter (Shih et al., 2006b; Wang et al., 2009) , which surveyed the ambient samples around a municipal solid waste incinerator. However, the chlorine-substituted profiles of PCDD/Fs for the four sampling areas are very different to those in Wang's study , which investigated ambient samples near a power plant. The emission sources at the sampling areas I located at an industrial park were more complex, and resulted in various congener/chlorinesubstituted profiles of PCDD/Fs in the atmosphere. 
Gas/Particle Partitioning of PCDD/Fs
The gas-particle partitioning of PCDD/Fs in the ambient air of four areas is illustrated in Fig. 3 . It is obvious that Φ (fraction of PCDD/Fs bound to particles) was much lower for total PCDD/Fs and PCDD/F I-TEQ in summer and autumn than it was in spring and winter for the four sampling areas. Most of the PCDD/F congeners that dominated in the particle phase (Φ > 0.50) had a chlorine number more than six in spring and winter for the commercial, industrial and coastal areas. However, only the Φ of 1, 2, 3, 4, 6, 7, OCDD, 1, 2, 3, 4, 7, 8, 9 HpCDF and OCDF was more than 0.50 in summer for these three areas. Accordingly, all PCDD/Fs would probably evaporate from the particle phase to gas phase as the temperature increased. Lee (2008) indicated that temperature had a negative correlation with particle-gas partitioning, while Lohmann (1999) and Ogura (2001) indicated that the seasonal change of PCDD/Fs in air could be affected by heating and temperature inversion in winter or photodegradation and OH radical reaction in summer. The Φ of PCDD and PCDF in this study ranged from 0.72-0.96 and 0.40-0.84, respectively, for commercial, industrial and coastal areas. Additionally, Φ reached the highest level in winter and the lowest level in summer, for both PCDD and PCDF in these areas. Additionally, the Φ of PCDD-I-TEQ and PCDF-I-TEQ ranged from 0.13-0.57 and 0.099-0.57, respectively. Consequently, total PCDD/Fs was mostly dominated by its particle phase, while total PCDD/F I-TEQ was mostly dominated by its gas phase. However, the distribution was a little different for the agricultural area, for which the Φ of PCDD, PCDF, total PCDD/Fs, PCDD-I-TEQ, PCDF-I-TEQ and PCDD/Fs-I-TEQ were all smaller than those for other areas. The seasonal variation of Φ was thus not so apparent in the agricultural area and this was possibly because the temperature variation did not fluctuate much among the different seasons (26°C-29.6°C) in this area, which was located in southern Taiwan. So did the Φ for individual PCDD/Fs congener (Shih et al., 2006a) .
Figs. 4 and 5 illustrate the gas/particle partitioning of dry and wet deposition for four the seasons, respectively. The results show that dry deposition of PCDD/Fs was mainly in the particle phase (99.1%-99.7%) at the four sampling areas in every season. Furthermore, the particle bound 
Dry and Wet Deposition of PCDD/Fs
Based on the deposition equations (1) and (2), the deposition flux of PCDD/Fs was calculated and is in Fig. 6 . C T was measured, and C p and C g were determined according to the gas/particle partitioning shown in Figs. 3-5 . The results indicate that most PCDD/Fs of dry deposition fluxes were bound to the particle phase (94.2%-100%), and the dry deposition fluxes of total PCDD/Fs in different seasons ranged from 7. 67-18.2, 17.6-40.6, 6.69-11.6, 5.73-15 .6 pg I-TEQ/m 2 -d, with an average of 11.8, 29.1, 9.81 and 10.9 pg I-TEQ/m 2 -d for commercial, industrial, coastal, and agricultural areas, respectively. The dry deposition flux for the four sampling areas reached the highest level in winter (except for the industrial area, which was the highest in summer) and the lowest level in autumn. Furthermore, the mean dry deposition flux for the commercial, industrial, coastal, and agricultural areas was 302, 567, 250 and 245 pg/m 2 -d, respectively. These values were similar to those in Kurz's (1993) and Koester's (1992) studies. Additionally, OCDD was the dominant congener in all the dry deposition fluxes, just as in Wu's study . The fraction of OCDD to all deposition fluxes reached the highest level in summer (44.8%), spring (28.1%), autumn (41.3%) and summer (26.6%) for the commercial, industrial, coastal, and agricultural areas, respectively. The fraction of OCDD was an average of 29.3%, 20.4%, 28.7% and 24.2% for the commercial, industrial, coastal, and agricultural areas, respectively. These values were similar with Hiester's (1993), Kurz's (1993) and Wallenhorst's (1997) studies, however, they were smaller than those in Wu's Total PCDD/Fs in the rain's dissolved phase ranged from 19.7-40.3, 38.5-69.2, 17.0-27.4, 8.11-26 .0 pg/L, with an average of 25.6, 47.8, 20.7 and 19.2 pg/L for commercial, industrial, coastal, and agricultural areas, respectively. Total PCDD/Fs were 92.1%-98.9% bound to particles. These values were smaller than those in Koester's study (Koester and Hites, 1992) . The wet PCDD/F deposition in Indianapolis and Bloomington was 160 and 150 pg/L, respectively. Indianapolis has a population of 800,000 and is an urban location, while Bloomington is a suburb location of 50,000 population. Koester (1992) also indicated that smaller amounts of precipitation were expected to have higher particle-bound concentrations of PCDD/Fs, and found an inversely correlated relationship (r = -0.7) between the amount of rainfall and particle-bound PCDD/F concentrations. However, no such relationship was found in this study. It was probably due to the limited samples would make insufficient databank to get statistically correlated results. This warrants further investigation in the future. Additionally, the seasonal distribution of wet deposition showed that the highest wet deposition fluxes were in winter for all areas, possibly due to the fact that there was less rainfall in winter than in other seasons. Furthermore, the homologues wet deposition profiles in this study were different to those in Koester's study. The first two dominant homologues bound to particles of wet deposition were octachlorinated and heptachlorinated PCDD in Koester's study, but in this work, they were octachlorinated PCDD and heptachlorinated PCDF for commercial and industrial areas, octachlorinated PCDD and octachlorinated PCDF for coastal and agricultural areas. These varied homologue profiles of PCDD/F probably affect the distribution in environmental sinks, such as the sediments or living organisms in rivers or seas.
The correlated coefficients of PCDD/Fs dry deposition Table 3 . The PCDD/F dry deposition fluxes at the four sampling areas were low/middle-correlated with the ambient meteorological conditions. The PCDD I-TEQ dry deposition flux (ng I-TEQ/m 2 -month) was highly negativecorrelated with the ambient temperature (r = -0.843) for the agricultural rural area, possibly due to vapor pressure (temperature-dependent) affecting gas/particle PCDD/F partitioning. The higher particle-bound PCDD/Fs were formed at lower ambient temperature, and the particlebound PCDD/Fs were the major scavenging mechanism for dry deposition. The results were similar with Bidleman's study (Bidleman et al., 1986) . Additionally, the PCDD/F concentration of wet deposition flux (ng I-TEQ/m 2 -month) was highly positively correlated with the monthly rainfall (r = 0.826-0.988) at the four sampling areas. Further investigation is warranted to see if heavy rain leads to higher TEQ in soils or sediments.
Seasonal Deposition of PCDD/Fs
The pattern of dry deposition flux, as shown in Fig. 6 , was seasonally and geographically variated. The total deposition flux of PCDD/Fs was highest in summer (49.1-97.6 ng/m 2 -season), at the commercial, industrial, and coastal areas, however, the total deposition flux was highest in spring at the agricultural area. The dry/wet deposition flux at the industrial area was much higher than that at other areas, especially for I-TEQ wet deposition. The PCDD/F concentration in the atmosphere could be affected by the different seasons, because of variated in domestic heating, photolysis and chemical reactions (Lohmann and Jones, 1998) . Hippelein et al., (1996) found that PCDD/F concentrations were higher in the winter than those in the summer in rural Germany, due to the domestic heating. Since wet precipitation is more effective in scavenging particle PCDD/Fs, the fluxes of PCDD/Fs in rainy season are higher than those in dry seasons (Kaupp and McLachlan, 1998) . The rainy season occurs from May to October in Taiwan and so the wet deposition flux in summer is higher than that in other seasons.
The annual total deposition flux of PCDD/Fs in commercial, industrial, coastal and agricultural areas was 168, 310, 135 and 115 ng/m 2 -year, respectively. These values were smaller than the total PCDD/F fluxes measured in Indianapolis (540 ng/m 2 -year) and Bloomington (370 ng/m 2 -year) (Koester and Hites, 1992) . The annual total deposition flux of PCDD/Fs was correlated with the PCDD/F emission concentrations which are deeply influenced by human activities. The annual release for PCDD/Fs in USA (US EPA, 2001) was 2,888 g I-TEQ/yr which was 30 times higher than it in Taiwan. This probably resulted in higher total deposition flux. Additionally, the annual dry deposition flux of PCDD/Fs in the ambient at the industrial area was 207 ng/m 2 -year, which was very similar with the data in Wu's study ) but much higher than 9 ng/m 2 -year in Jurado's study (Jurado et al., 2004) . The PCDD/F emission concentrations are deeply influenced by human activities and there is considerable scope for reducing them. In this study, dry deposition accounted for 65.6%, 66.8%, 67.7% and 77.8% of total PCDD/F deposition fluxes at commercial, industrial, coastal and agricultural areas, respectively. The monthly rainfall ranged from 0 mm to 499 mm at the four sampling areas in 2006, and the rainfall density has appeared to decrease in recent years. The results of this study imply that the dry deposition of PCDD/Fs is more important than the wet deposition of PCDD/Fs to the total PCDD/F distribution in the environment. The impact of dry deposition on the PCDD/F distribution in soil or sediment will probably increase in the future, due to climate change and thus it should pay more attention on it.
The total deposition fluxes of PCDD/Fs were highly positive-correlated (0.602-0.944) with the rainfall at commercial, industrial and coastal areas. Wallenhorst (1997) has also reported a positive relationship between total deposition flux and rainfall. However, the total deposition fluxes of total I-TEQ were only positive-correlated (0.564 and 0.544) with the rainfall at industrial and coastal areas.
CONCLUSION
1. The mean PCDD/F-TEQ concentration for the commercial suburb, industrial urban, coastal rural and agricultural rural areas was 0.0389, 0.0958, 0.0329 and 0.0369 pg I-TEQ/Nm 3 , respectively, which were all much lower than the air quality standard in Japan (0.6 pg I-TEQ/Nm 3 ). 2. The chlorine-substituted profiles of PCDD/Fs in the four sampling areas all show that OCDD, HpCDF and OCDF were the three dominant chlorine-substituted PCDD/Fs and account for more than 56% of total PCDD/F concentration. 3. The dry deposition of PCDD/Fs was mainly in the particle phase (99.1%-99.7%) at the four sampling areas in every season. The particle bound fraction of wet deposition ranged from 20.2%-99.9%, 67-18.2, 17.6-40.6, 6.69-11.6, 5.73-15 .6 pg I-TEQ/m 2 -d, with an average of 11.8, 29.1, 9.81 and 10.9 pg I-TEQ/m 2 -d for the commercial, industrial, coastal, and agricultural areas, respectively. 5. Total PCDD/Fs in the rain's dissolved phase ranged from 19.7-40.3, 38.5-69.2, 17.0-27.4, 8.11-26 .0 pg/L, with an average of 25.6, 47.8, 20.7 and 19 .2 pg/L for the commercial, industrial, coastal, and agricultural areas, respectively. 6. The PCDD I-TEQ dry deposition flux (ng I-TEQ/m 2 -month) was highly negative-correlated with the ambient temperature (r = -0.843) for the agricultural rural area, possibly due to vapor pressure (temperature-dependent) affecting gas/particle PCDD/F partitioning. 7. The PCDD/F concentration of wet deposition flux (ng I-TEQ/m 2 -month) was highly positively correlated with the monthly rainfall (r = 0.826-0.988) at the four sampling areas. 8. The annual dry deposition flux of PCDD/Fs in the ambient air at the industrial area was 207 ng/m 2 -year, which was much higher than the 9 ng/m 2 -year measured in the Atlantic Ocean. 9. The dominant mechanisms of dry and wet deposition were particle phase deposition and particle scavenging. Besides, PCDD/F emission concentrations are thus deeply influenced by human activities, and much scope remains for their reduction.
